**What's Known**

Sputum smear negativity is a sign that indicates the response to anti-tuberculosis treatment.There is currently limited data available from developing countries like Iran, regarding the time required for sputum smear conversion in patients who take anti-tuberculosis. This is particularly the case in eastern Iran due to the migration of people from Afghanistan and the probable emergence of drug resistant cases.

**What's New**

We conducted this study to estimate sputum AFB smear conversion rate and associated risk factors delaying sputum AFB smear conversion.Mature male patients with pre-existing illness, bacilli density in initial smear, and severe involvement of the lung on radiography need to be monitored more closely.Based on the study outcome, we can propose policies for treatment and follow up of tuberculosis in Iran.

Introduction {#sec1-1}
============

Pulmonary tuberculosis is a common infection worldwide.^[@ref1]^ In Iran, particularly in the eastern part, fluctuations in tuberculosis prevalence are seen due to the migration of people from Afghanistan.^[@ref2]^ In smear-positive pulmonary tuberculosis, bacteriological study is a superior method in following the response to treatment.^[@ref3]^ Currently, the follow-ups are performed at the end of months 2, 4, and 6 via sputum smear study looking for acid-fast bacilli (AFB). In patients whose sputum smear does not become negative after the fifth month of treatment, treatment failure is suggested.^[@ref2]^

Some factors may affect the time of sputum smear conversion.^[@ref4],[@ref5]^ The aim of this study is to evaluate the time of sputum smear conversion after treatment initiation and to study possible affecting factors in those whose smear does not become negative.

Materials and Methods {#sec1-2}
=====================

This prospective (descriptive-analytic) study was carried out on all pulmonary tuberculosis patients who attended Birjand Tuberculosis Center during 2010-2011. The diagnostic criteria for pulmonary tuberculosis were at least two positive sputum smears, or a positive sputum smear and a suspicious radiography, or a positive smear along with a positive culture. The exclusion criteria were drug resistant, relapse cases and patients with HIV infection, death during treatment, inability to collect sputum, and transfer to other institutions.

Prior to participation, a questionnaire was filled out for each patient containing demographic information, pre-existing medical illness (diabetes, cancer, heart disease, etc.) and COPD, the time of pulmonary tuberculosis diagnosis, treatment initiation time, and the number of live bacilli in sputum sample before the treatment followed by 1, 2, 3, 4, 5, and 6 months after treatment. The time of sputum smear conversion was recorded for each patient considering the treatment initiation time. Collected data were analyzed using the SPSS software (version 15.0).

Results {#sec1-3}
=======

This study was performed on 85 smear-positive pulmonary tuberculosis patients with the mean age of 65.6±16.7 years, ranging from 15 to 93. There were 38 male patients (44.7%), 47 urban residents (55.3%), and only 6 patients (7.1%) from Afghanistan.

Regarding primary bacilli density before treatment, 25 patients (29.4%) were 1+, 21 patients (24.7%) were 2+, and others (45.9%) were 3+. The mean time of sputum conversion after starting treatment was 1.99±1.06 months. The mean time of sputum conversion was significantly higher in males compared with females. This time was also prolonged in those with pre-existing medical illness in comparison with others ([table 1](#T1){ref-type="table"}). In addition, with increased bacilli density in the primary sputum sample, the time to sputum conversion after treatment was longer ([table 2](#T2){ref-type="table"}). With increased age, the time it took for sputum to become negative was longer, but this relationship was not significant based on Spearman correlation coefficient (r=0.15, P=0.17).

###### 

Comparison of mean sputum conversion time after treatment initiation in the studied patients

  Variable                           Statistical index   Frequency   Mean±SD (month)   Mann-Whitney test
  ---------------------------------- ------------------- ----------- ----------------- -----------------------------------------
  Gender                             Male                38          2.29±1.23         P=0.046[\*](#t1f1){ref-type="table-fn"}
                                     Female              47          1.74±0.85         
  Pre-existing medical illness       Yes                 38          2.42±1.13         P=0.001[\*](#t1f1){ref-type="table-fn"}
                                     No                  47          1.64±0.87         
  Residence place                    Urban               47          2±1.08            P=0.92
                                     Rural               38          1.97±1.05         
  The number of radiographic views   1 view              36          1.75±0.94         P=0.09
                                     ≥2 views            49          2.16±1.12         
  COPD                               Yes                 5           3±1.22            P=0.04
                                     No                  80          1.92±1.03         
  Bilateral pulmonary involvement    Yes                 23          2.39±1.2          P=0.052
                                     No                  62          1.84±0.98         
  Smoking habits                     Yes                 14          2.5±1.45          P=0.14
                                     No                  71          1.89±0.95         

COPD: Chronic obstructive pulmonary diseases, SD: Standard deviation,

Significance at alpha=0.05

###### 

Comparison of sputum conversion after starting treatment in the studied patients based on the primary bacilli density

  Primary bacilli density   Frequency   Mean±SD (month)   P value obtained from Kruskal-Wallis and Mann-Whitney tests
  ------------------------- ----------- ----------------- ---------------------------------------------------------------
  1+                        25          1.32±0.56         P\<0.001; Kriskal-Wallis test[\*](#t2f1){ref-type="table-fn"}
  2+                        21          1.71±0.85         P\<0.001: 1+ and 3+
  3+                        39          2.56±1.12         P=0.004: 2+ and 3+

Significance at alpha=0.05

Discussion {#sec1-4}
==========

In this study, the mean time of sputum conversion in smear-positive pulmonary tuberculosis patients was about 2 months. In addition, it was revealed that the time that sputum became negative was longer in males and in those with pre-existing chronic disease. With increased bacilli density prior to treatment initiation, the time to sputum conversion was longer. These findings are comparable to a study from Portugal that was carried out in 2012.^[@ref4]^ Furthermore, 64.7% of patients showed smear conversion until the end of the second month and this figure reached 91.8% at the end of the third month. At the end of the fourth month, 98.8% showed smear conversion. In a study performed by Soudbakhsh^[@ref2]^ in 2001, 74.6% of patients had negative smears at the end of the second month of treatment and until the end of the third and fourth months, 83.9% and 85.3% had negative smears, respectively.

Sputum smear negativity is a sign that indicates response to anti-tuberculosis treatment. Sputum with a specificity of 95% is a diagnostic test to evaluate treatment response. Therefore, sputum negativity is the best marker to evaluate treatment response. Tahir et al, demonstrated that tuberculosis organism smear and culture have a significant relationship, but culture is time consuming and may not show the organisms in case of low sputum volume. Consequently, culture is not appropriate to follow all patients.^[@ref3]^

The rate of smear negativity at the end of the second month (64.7%) was in agreement with a study done in Oman, but different from studies in Bangladesh (85% response) and India (91% response).^[@ref6]^

In this study, it was revealed that with increased initial sample bacilli density, the time to smear negativity was prolonged. This is compatible with studies performed by Soudbakhsh^[@ref2]^ and Gopi.^[@ref7]^ In addition, patients whose pulmonary involvement was evident on two or more views, the time to smear negativity was longer, which is consistent with studies by Soudbakhsh^[@ref2]^ and Guler.^[@ref5]^

Unsematham et al. noted that the presence of cavity in pulmonary tuberculosis patients is associated with delayed smear negativity.^[@ref8]^ Although some of our patients had cavity in their lungs, but no significant relationship was found between the presence of cavity and smear conversion. This is in agreement with a study in Oman.^[@ref9]^

In patients with high load of bacilli, tissue destruction is more prominent, which is due to a weak immune system to control the disease. Furthermore, antibiotics have limitations in accessing organisms.^[@ref7],[@ref10]^

In our study, those with pre-existing disease (diabetes, chronic obstructive pulmonary disease (COPD), and chronic cardiac diseases) showed delay in smear negativity compared with those without pre-existing medical illness. According to similar studies, different results have been reported regarding the relationship between time to sputum conversion and diabetes and COPD.^[@ref11]-[@ref13]^

In an Indian study, although patients with diabetes showed more conversion in comparison with non-diabetic patients, however, such relationship was not reported by the study in Oman. Supervision and control of diabetes can decrease the difference between well-controlled diabetes and non-diabetic patients.^[@ref9]^

In our study, the time to sputum smear conversion was significantly longer in males compared with females. This is not compatible with results reported in other studies.^[@ref13]^ However, in a study by Balasubrasekaran et al,^[@ref14]^ it was reported that males experience more treatment failures. This could be due to irregular drug intake by men compared with women.

Although in older patients the time to smear conversion was prolonged, the relationship was not significant. In a study by Al-Mamari in Canada as well as a study from Oman, no significant relationship was detected between age and sputum negativity.^[@ref3]^ However, a study by Arora et al. from India, showed that older patients had less sputum conversion compared with the youth.^[@ref15]^ Pre-existing illnesses in older patients and non-compliance in this age group could explain the cause of lower response rate.

The main limitations of the present study were the small sample size (limiting our ability to detect significant associations) and potential inaccuracies in completing the records (leading to bias in data collection). To minimize inaccuracies, the authors carefully reviewed all clinical files and available examination results.

Conclusion {#sec1-5}
==========

In this study, it was revealed that pre-existing illness, smoking, bacilli density in initial smear, and severe involvement of the lung on radiography could be associated with delay in sputum smear conversion. It is recommended that (i) In future, such study should be done using sputum culture, (ii) Pre-existing illnesses of tuberculosis patients should be treated or controlled, (iii) DOTS should be done with more accuracy, specifically in patients with addiction, males, and those with pre-existing illnesses, and finally (iv) More studies with larger sample size in "at risk groups" should be carried out.
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